Trao do6i - Y kién

UNG DUNG DU LIEU VIEN THAM RADAR
TRONG XAC PINH SINH KHOI LOP PHU RUNG
TAI VIET NAM

TRAN TUAN NGQC
NGUYEN THANH NGA

Cuc Vién Thém Quéc gia

Tém tit:

Bién déi khi hau dang dién bién phc tap va dnh hudng ngay cang I6n dén moi mét kinh
té, x& hoi cua loai ngudi. Dé giam nhe bién dbi khi hau thi viéc bao ron va phar trién rieng
coy ngh;a hét stk to Ién. DEé co thé bao ton va phét trién rimg thi céc sé ligu vé rwng trong
dé cé sinh khéi rimg cé y nghia hét strc quan trong. Trong bai bao nay tac gia gidi thiéu
phuong phép tinh sinh khéi rieng trén maét dat duwa trén gia tri tan xa nguoc trén énh radar.
Két qua thtr nghiém tinh sinh khéi rimg tai tinh Hoa Binh & kha quan ching té day Ia
phuong phép réat cé tiém nang trong tinh sinh khéi rieng tai Viét Nam.

1. Dat van dé

Lich st phat trién cua loai ngwdi gan lién
véi rirng va str dung rirng. Ring la nguén
cung cép nguyén liéu thé cho xay dung,
giao théng, la ngudn thuc phdm cho con
nguwdi va khi bi chat pha dat rirng trd thanh
tai nguyén dat cho canh tac néng nghiép va
cho phat trién dé thi [1]. Rirtng ngay nay
dang bi suy giam, viéc suy thoai rirng va
chat pha rirng kéo theo nhiéu hé luy cho con
nguwdi va suw phat trién bén virng cla xa hoi
loai nguoi. Chat pha rirng khong chi 1a mét
trong cac tac nhan chinh gay ra hién tuong
néng Ién cla trai dat théng qua tang khi thai
nha kinh trong khi quyén ma con lam anh
hwdng nghiém trong dén chu trinh tuan
hoan cua nuwdc, tang tan xuét cling nhu
cuéng do 1 lut, suy kiét tang trir nwdc, lam
thodi hoa dat va dan dén s tuyét chiing cia
mét sd loai thuc vat va déng vat co moi
treong séng la rirng [2].

V&i tam quan trong cla rieng thi viéc bao
vé rirng dang la van dé hét strc cap thiét
trén thé gigi. Té chirc Néng Lwong Lién hop
quéc (FAO) cho rang théng tin chinh xac va

day dd vé rirng la rat quan trong dé cé thé
quan ly va phat trién rirtng mét cach hiéu
quéa [1]. Khéng chi c6 FAO quan tdm dén
cac sb ligu vé rirng, Céng wdc khung cua
Lién hiép qudc v& bién ddi khi hau (FCCC)
dé cap dén tam quan trong cua rirng va hét
strc quan tdm dén sé liéu vé rirng dac biét
la sinh khéi rirng, sé liéu lién quan truc tiép
dén ham lwong cac bon chira trong rirng[3].

DPéi voi nuwdc ta, rirng co vai trd hét stre
quan trong trong céng cudc phat trién kinh
té x& hoi va bao vé moi trwong. Theo tinh
toan chinh théng thi rirng déng gop truc tiép
vao 1% GDP quéc gia, nhung diéu quan
trong hon, rirng la noi sinh séng cta 25
triéu ngwdi vai nhiéu ngudi thuée déng bao
dan téc it nguei [4]. Dé quan 1y, bao vé va
phat trién rirng, nwdc ta tién hanh diéu tra
danh gia rirng theo chu ky nam nam [4].
Viéc diéu tra, danh gia rirng theo chu ky 5
nam van chwa théa mén nhu cau cla cac
nha quan Iy, do thdi gian diéu tra kha dai
nén co sw sai léch gira bao cao vo&i tinh
hinh thyc té cta hién trang rirng do viéc
khai thac va phat trién rirng trong théi gian
dién ra diéu tra nhat la vai rirng tréng, dbi
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twong thwdng dwoc thu hoach sau khi tréng
tir 5 @én 7 nam. Tuy nhién, dé nang cao tan
xuat diéu tra, danh gia hién trang rirng la
van dé hét strc khé khan khi st dung dir liéu
vién tham quang hoc, loai di liéu ma viéc
chup anh phu thuéc vao diéu kién thoi tiét.

Dé khéc phuc han ché vé ngudn di lieu
trong diéu tra danh gia rirng, hién nay trén
thé gi¢i da co nhiéu nghién ctru trng di liéu
vién tham siéu cao tan hay con goi la vién
tham radar [5-6]. D liéu vién tham radar co
loi thé so vai vién tham quang hoc d6 |a viéc
chup anh khéng phu thuéc vao diéu kién
thoi tiét nén c6 kha nang chup anh cho dién
tich I&n trong thoi gian ngén. Bén canh do,
viéc xac dinh truc tiép théng sd sinh khdi
rirng théng qua anh radar cling la mét trong
céc loi thé so vai str dung di¥ liéu vién tham
quang hoc.

Ung dung di liéu RADAR trong xac dinh
sinh khéi rirng tuy khéng phai la van dé moi
d@di voi thé gigi, tuy nhién, cac nghién ctru
trén thé gidi cho dén nay tap trung cha yéu
vao rirng phia bac (boreal forest) véi ching
loai théng. Hon nira, dd chinh xac xac dinh
sinh khéi ritng bang di¥ liéu anh RADAR
phu thudc rat nhiéu vao cac yéu té nhuw triy
lwong rirng, dac diém sinh thai rirng, céac
diéu kién méi trwong [7-8]. Do vay, dé ap
dung cong nghe nay cho viéc xac dinh sinh
khoi rieng & Viét Nam can cé cac nghién
clru vé co s¢ khoa hoc, phuong phap luéan
cting nhu tién hanh thir nghiém dé kiém
chieng. Chi trén nén tang nhu vay thi méi céd
thé duwa ra duoc cac két luat xac dang vé
kha nang rng dung cua céng nghé trong
diéu kién cu thé & Viét Nam.

2. Téng quan ng dung vién tham
trong xac dinh sinh khéi I&p phu rieng
trén thé gioi

Tl nhitng nam 90 cua thé ky trwdc,
nhiéu céng trinh nghién ctru khoa hoc da
dwoc céng bd chirng t6 tiém nang cda vién
tham radar trong viéc xac dinh sinh khéi trén

mat dat cla 16p phd rirng. Vé&i méi quan tam
ngay cang cao cta xa hdi dén théng tin vé
sinh khéi rirng thi viéc tng dung di liéu vién
tham radar trong xac dinh sinh khéi rirng
trén mat dat da va dang duoc cac nha khoa
hoc nghién ctru va phat trién manh mé trong
thdi gian gan day [9-12].

Péi voi cac (ing dung vé thanh lap ban
dé sinh khéi rirng, viéc khai thac ngudn dir
liéu radar cho t&i nay dwoc thuc hién bang
hai phuong phap chinh dé la phuong phap
truc tlep va gian tlep [13]. Phuong phap
truec tiép thiét 1ap moi quan hé gitra sinh khoi
va tin hiéu radar phan héi trén co s& cudng
dé tén xa nguoc (backscatter) hodc hé sé
tuong quan (coherence). Trong khi do,
phwong phap gian tiép wéc tinh sinh khéi
duwa trén viéc str dung tham sd chiéu cao
cay két hop vai viéc sir dung phuong trinh
sinh trudng.

a. Phuong phép wdc tinh sinh khbi dua
trén cuong doé tan xa

Tl nhitng ndm dau cla thap ky 1990,
mbi quan hé gilta tan xa nguwoc cla séng
siéu cao tan va téng sinh khéi trén mat dat
da dwoc nghién ctru mét cach réng khap tai
nhiéu khu vic thé nghiém khac nhau.
Phuong phap nay dya trén co s& vat ly do
la séng radar v&i budc séng dai co kha
nang xuyén vao sau trong tan la va tuong
tdc voi cac thanh phan cua cay nhu 14,
cubng canh va than cay. Khi twong tac voi
cac thanh phéan khac nhau cua cay véi hang
s6 dién méi twong ddi khac nhau sé lam
thay @i thudc tinh cla tia phan héi vé
cuéng d6 va phan cuc, nhitng thay déi nay
twong quan véi thudce tinh cla cay hay noi
cu thé hon la tia phan héi mang théng tin vé
sinh khéi cta cay nho do cé thé tinh duoc
sinh khéi cla I&p phu thyc vat trén mat dat
[14].

b. Phwong phap wéc tinh sinh khéi dwa
trén anh tuong quan

Phuong phap nay st dung gia tri twong

40 TAP CHi KHOA HOC DO BAC VA BAN DO SO 19-3/2014



Trao do6i - Y kién

quan gitra hai anh SAR duoc thu nhan cach
nhau mét khoang thi gian ngan st dung k¥
thuét giao thoa. Viéc tinh toan sinh khéi trén
mat dat |&'p phu rirng dwa trén gia thiét, thuc
vat v&i sinh khéi Ion cé s 6n dinh cao va it
bi tdc ddéng cua moi trudng (gié, mwa) nén
gia tri twong quan cao trén anh hon so voi
thure vat cé sinh khéi thdp hon. Nghién ctru
sinh khéi trén mat dat cla 16p phu rirng st
dung gia tri twong quan cua cap anh radar
duoc thuwe hién né rd vao dau nhitng nam
2000 khi vé tinh ERS1/2 cua ESA duoc
phong 1&n cho kha nang chup anh theo cau
hinh Tandem va da co nhirng thanh tuwu
nhét dinh ddi véi rirtng phuong bac, cay ho
théng. Nhiéu nghién ctru da ching té, st
dung tri trong quan cé thé nghién ctru sinh
khéi t&i 300 t/ha [15-16].

c. Phuong phép wdc tinh sinh khéi dua
trén tri do pha

Ky thuat INSAR dua trén viéc khai thac
van giao thoa cua hai séng dién tir trrong
dé woc tinh dé cao cla tam pha tan xa. Vi
tri cla tdm pha tan xa phu thudc vao céu
tric cla tham thuc vat, cac co ché tan xa va
tinh chat cla bé cam. Dbi véi khu vuc cod

tham thuc vat rirng, tdm pha tan xa la téng
hop cua tat ca cac tin hiéu phan héi tir mét
tap hop 16n cac déi twong tan xa bao gébm
la, canh, than cay va mat dat trén dién tich
dwoc xac dinh bdi kich thudc mét phan ti
anh. Tam phat xa thwong quy dinh bdi cac
dbi twong twong tdc manh nhét véi séng
radar va phu thudc vao tan sé, sw phan cuec,
goc téi, cling nhw d6 day cua tan va mat doé
rieng. Ky thuat giao thoa co thé dwoc dung
dé warc tinh chiéu cao tan rirng do tri do pha
giao thoa lién quan dén tam tan xa, ma néu
Iira chon dai tan va phan cuc mét cach thich
hop, sé bao gébm cé dd cao dia hinh va
chiéu cao cua tan rirng.

d. Lwra chon phurong phap

Bang 1 cho thay viéc tinh sinh khéi rirng
trén mat dat st dung tri do pha va gia ftri
twong quan cla cac canh anh la twong ddi
twong dong do thuc chét ca hai phuwong
phap nay déu str dung céng nghé radar giao
thoa. Dé c6 cap anh cé gia tri trong quan
cao, anh phai dwoc chup voi khac biét vé
thoi gian d@én téi thiéu, va théng sé quy dao
vé tinh c6 sy twong déng hét sirc chat ché
gitra hai 1an chup.

Bang 1: So sénh phuwong phép xéc dinh sinh khéi bang dir liéu radar

Cac yéu té anh hwéng dén

Phwong phap

két qua
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Gia tri tan xa Hé sé twong quan Tri do pha
Nguéng bdo hoa (kénh L) 150 t/ha 200 t/ha 300 t/ha
Thu thap dir liéu Pon Lap theo chu ky Lap theo chu ky
Yéu cau quy dao Binh thudng Chinh xac cao Chinh xac cao
Nhiéu pha Khéng phu thudc Phu thudc Phu thudc
Diéu kién cung cép dit liéu Khéng han ché Han ché Han ché
Bia hinh Phu thudc Phu thudc Phu thudc
Su dich chuyén cla dia hinh it phu thuéc Phu thuéc Phu thuéc
Diéu kién thoi tiét it phu thuéc Phu thuéc Phu thuéc
Khi quyén it phu thuéc Phu thuéc Phu thudc
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Trong khi do, phwong phap st dung tri
tan xa cla anh c6 cac yéu cau thuan tién
hon rat nhiéu cho ngudi str dung. Tri tan xa
trén anh cting phu thudéc khéng nhiéu vao
diéu kién thai tiét nén co thé thu thap anh dé
dang, ngoai ra viéc cung cép anh ciing
khéng c6 bét ky han ché nao.

Diéu bat loi nhat cua phwong phap nay
so voi hai phuong phap con lai la ngudng
bao hoa cua gia tri tan xa voi sinh khai rirng
nho hon. Tuy nhién véi sinh khoi rirng trén
mat dat khéng 16n cua Viét Nam (70 m'/ha
so voi 110 mSKh‘a) thi béjc loi nay cling khong
anh hudng nhiéu dén hau hét dién tich rirng
cla nudc ta néu sir dung phurong phap nay
dé xac dinh sinh khoi rivng trén mat dat.

Nhu vay, cé thé thay dé tinh sinh khoi
rirng trén mat dat ¢ Viét Nam st dung gia tri
tan xa nguoc trén anh radar cé nhiéu wu

diém hon so v&i str dung tri twvong quan trén
anh cling nhw tri do pha.

3. Thwe nghiém tinh sinh khéi rirng
trén mat dat tinh Hoa Binh.

a. Di¥ lieu swr dung

Trong thuc nghiém nay sur dung 02 canh
anh ALOS PALSAR & ché dé chup strip
mode. Bang 2 Thé hién céac théng sb ky
thuat cua di¥ lieu ALOS PALSAR st dung.
(Xem bang 2)

Dé hoi quy voi gia tri tan xa ngwoc trén
anh, 83 6 tiéu chuan dwoc sl dung trong
céng tac thtr nghiém tinh sinh khéi trén mat
déat |6p phd rivng tinh Hoa Binh. Hinh 1 cho
thay cac 6 tiéu chuan dwoc bé tri trai khap
trén toan tinh, tuy nhién phia déng cua tinh
noi thuén tién giao théng co6 sé diém nhiéu
hon. (Xem hinh 1)

Bang 2: Théng sé ky thuét cua anh ALOS PALSAR st dung

TT Ngay chup | Goc chup Quy dao Phan cuc | Khuén dang Ma hoa
1 20/06/2007 34.3° A HH/VV CEOS 16 bit
2 07/07/2007 34.3° A HH/VV CEOS 16 bit

) CHU GIAI
o A Otiéu chudn
z X .h‘ B Rirng trung binh
B \ s YT + B ftimg nghbe
& g 7 G " I Ring phuc hdi
LS % : : = I Ring tréng
W ... Wi v Rirng trén ndi da
D o+ W ) - Rirng hén gao
: . ixr [l Rirng tre nira
A Dt LN khéng rirng
1 . y % Bt ndng nghifp
i- ~ ﬁ\-ﬂ;-g'/\ & \:‘H- Mur.i:oc
A !.- - ‘-111‘
; c s 10 :nw - < ¥ ;{.i‘:‘,‘ “‘3
£ ' ' w?*
Hinh 1: Sor db céc 6 tiéu chuén
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b) Héi quy giéa tri tan xa trén anh vai sinh
khoi rieng trén mat dat

Gia tri tdn xa nguoc trén anh tai vi tri
twong tng voi 30 6 tiéu chudn dwoc st
dung dé héi quy véi sinh khéi rirng trén mat
dat str dung ham da tuyén. Bang 3 thé hién
két qua hdi quy da tuyén dbi voi gia tri tan
xa trén anh ALOS PALSAR va sinh khdi
rirng tai cac 6 tiéu chuan do ngoai thuc dia.
Bang 3 cho thay, viéc hdi quy st dung tri do
tan xa ca hai phan cuc HH va HV cai thién
dang ké két qua hoi quy véi gia tri xac dinh
R’ tang tir 0.808 dbi voi viéc stk dung tri do
tan xa ngwoc phan cuc HH 1én 0.918 khi sw
dung tri do tr ca hai phan cuec.

¢) Tinh sinh khéi

Sau khi héi quy gia fri tan xa nguoc trén
anh va gia tri sinh khoi rirng trén mat dat 6

tiéu chuén, phwong trinh thu dwoc st dung
dé tinh sinh khdi trén mét dat rirng tinh Hoa
Binh tir gia tri tan xa nguoc trén anh ALOS
PALSAR nhu sau:

B=7.878 x X(HV); j +4.940 x Y(HH); j + 205.392
(1)

Trong do:

- B la gia tri sinh khéi (tan/ha);

- X (HV) la tri tan xa phan cwc HV trén
anh (Db);

- Y (HH) la tri tan xa phan cwc HH trén
anh (Db);

- i, j 1a s6 thir tw hang va c6t trén anh.

Hinh 2 thé hién két qua tinh sinh khoi
rirng trén mat dat stv dung gia tri tan xa trén
anh radar st dung cong thirc 1.

Bang 3: Hoi quy da tuyén déi véi dir liéu ALOS PALSAR

Tri do str dung R2 F F t&i han Sai sé chuan
Phan cuyc HH va HV 0.918 151.739 0.000 17.339
Phan cuc HV 0.847 155.434 0.000 23.274
Phan cuc HH 0.808 117.461 0.000 26.136
BAN DO PHAN BO SINH KHOURUNG TINH BOA BINH

S ik

Hinh 2: Ban dé sinh khéi trén mat déat ring tinh Hoa Binh
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Pé danh gia két qua tinh sinh khéi, gia tri
sinh khéi rirng trén mat dat cda cac 6 tiéu
chuén khéng st dung trong tinh toan hdi
quy duoc s dung dé so sanh véi két qua
tinh sinh khéi dwa trén gia tri tan xa trén
anh. Bang 3 so sanh gia tri sinh khéi trén
mat dét tai vi tri cac 6 tiéu chuén cé gia tri
sinh khéi Ién hon 15 tan/ha. Bang cho két
qua khac kha quan véi sai s6 trung phwong
khoang 6.5 tan/ha. Ty 1& vé sai s6 tinh sinh
khéi v&i sinh khéi rirng c6 sai sé do léch
chuén 1a khoang 23%, hay néi cach khac
tinh sinh khéi cé thé cho dé chinh xac toi
77%. (Xem bang 4)

4. Két luan

Két qua tinh sinh khi rieng trén mat dat
tinh Hoa Binh sir dung anh vién tham radar
cé do chinh xac cao voi sai sO trung
phuong khoang 6.5 tan/ha va d6 Iéch chuén
néu tinh theo ty Ié vai sinh khoi rieng la 23%.
Két qua nay chirng té, str dung gia tri tan xa
trén anh radar dé tinh sinh khoi raeng trén
mat dat la rat kha quan va cé nhiéu tiém
nang dé st dung trén thuc té.

Tuy nhién rirng tinh Hoa Binh chi dai dién
cho mét trong nam loai sinh thai rirng o Viét
Nam do la rirng thwd'ng xanh trén nui da vai,
can tng dung tinh sinh khéi siv dung anh
radar doi voi cac hé sinh thai rirng khac.O
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Bang 4: So sé&nh sinh khbi tinh tir &nh véi sinh khéi 6 tiéu chuén véi sinh khéi rimg
trén mat dat Ién hon 15 tan/ha

Tén diém | Toado X | Toado Y [Sinh khdi do| Sinh khdi tinh | Chénh GT | Ty 18
OTC_29 | 2314542 | 537146 17.700 22.900 5200 29.379
OTC_30 | 2317475 | 537838 26.700 32.786 6.086 22.795
OTC_31 | 2317438 | 537905 27.920 31.223 3.303 11.830
OTC_32 | 2316649 | 540480 49.640 56.546 6.006 13.913
OTC_34 | 2314833 | 545749 24.480 26.899 2.419 9.881
OTC_36 | 2312797 | 543995 30.120 27.932 2.188 7.263
OTC_39 | 2301823 | 542554 20.580 11.930 -8.650 ~42.029
OTC_42 | 2311017 | 534491 28.960 24.089 4871 -16.821
OTC_43 | 2314549 | 535256 32.660 34.288 1628 4.085
OTC_46 | 2305840 | 533434 26.650 32.752 6.102 22.895
OTC_47 | 2301478 | 537576 23.300 18.227 5.073 21.771
OTC_49 | 2291250 | 549359 56.070 59.884 3814 6.802
OTC_50 | 2290471 | 549026 18.100 27557 9.457 52.249
OTC_52 | 2275631 | 556650 24.020 18.725 5205 22.043
OTC_54 | 2276226 | 557374 24110 19.971 4139 A7.167
OTC_55 | 2274431 | 555700 38.680 33.032 5648 14.603
OTC_60 | 2285335 | 554725 21.290 36.779 15.489 72.751
OTC_61 | 2283952 | 554172 44170 41.443 2.727 6.175
OTC_62 | 2292560 | 544748 18.800 24.300 5500 29.255
OTC_63 | 2294053 | 542678 26.670 22157 4513 16.922
OTC_64 | 2293208 | 540278 55.900 61.528 5628 10.067
OTC_65 | 2285647 | 551163 17.000 11.654 5.146 30271
OTC_71 | 2291422 | 546257 45.080 56.654 11.574 25674
OTC_72 | 2291730 | 546488 18.100 24.300 6.200 34.254
OTC_73 | 2291861 | 544293 65.110 79.013 13.903 21.353
OTC_74 | 2292013 | 544053 36.140 44108 7.968 22.048
OTC_75 | 2301951 | 556659 45720 46.845 1125 2.461
OTC_76 | 2302640 | 557641 34.420 41.246 6.826 19.832
OTC_77 | 2302620 | 557205 20.430 27.363 6.933 33.934
OTC_82 | 2302179 | 561779 21.830 26.254 4424 20.268
OTC_83 | 2302387 | 562010 27.840 35.280 7.440 26.726
OTC_84 | 2298170 | 562570 24850 31.755 6.905 27.789
OTC_86 | 2300581 | 563643 23.940 29.655 5715 23.873
PP_05_MT | 2277437 | 551385 80.000 78.635 1.365 1,706
PP_09_DR | 2309459 | 499385 61.000 67.168 6.168 10111
PP_10_BS | 2277449 | 515412 58.000 62.410 4410 7.604
PP_12_DL | 2273514 | 535312 48.330 45135 3.195 6612
PP_19_LV | 2274907 | 517195 128.000 135.242 7.242 5658
PP_20_NL | 2280152 | 511970 34.000 24.938 -9.062 -26.653
PP_21_TD | 2288100 | 506955 160.000 143285 16.715 | -10.447
DT_10 2311063 | 516184 217.000 198.914 18.086 | -8.335
STDV 7.490 23.2536
RMSE 6.524
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Summary

Application of radar remote sensing data in determining the forest biomass in Vietham
Tran Tuan Ngoc, Nguyen Thanh Nga

Vietnam Remote Sensing Center

Climate change has severe impacted to human socio-economic. Forest plays critical
role in the works of climate change reduction and mitigation. To protect the forests, the for-
est investigation data including the forest biomass is very important. This paper introduces
the works of forest above ground estimation using radar backscattering data. The experi-
ment calculating forest above ground biomass in Hoa Binh province has significant result
with the RMSE of 6.7 ton/ha, which improve that radar backscattering data could be the
potential data for forest above biomass estimation in Vietham.O
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Summary

Comparison of PWV values derived by GNSS and by radiosonde at Tan Son Hoa
station, Hochiminh City

Huynh Nguyen Dinh Quoc, Ho Chi Minh City University of Natural Resources and Environment
Nguyen Ngoc Lau, Hochiminh City University of Technology

Precipitable water vapor (PWV) in the atmosphere is essential for weather forecast.
Currently, correct determination of PWV is a big concern to those talking interest in hydrom-
eteorology. In this paper, we present the algorithms for determining PWV and then com-
pare between PWV derived from radiosonde observation data and PWV derived from GPS
data at Tan Son Hoa Station, Ho Chi Minh City. The deviations between the two PWV val-
ues in this study, are less than 1.2mm. In addition, PWV values changed in accordance with
changes of weather on the surveying days.O
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